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Abstract

Catheter associated urinary tract infection (CAUT]I) is one of the most common hospital acquired infection. Several
antiseptic agents as (chlorhexidine, water, and povidone iodine) are available prior the insertion of urinary catheters
to reduce infection among critical patients. Aim: compare the effect of different disinfectant solutions on reducing
(CAUTI) among critical patients. Design: Quasi experimental was utilized at the cardiology care unit (CCU) and
followed up at medical ward of Sohage University Hospital, Egypt. Purposive sample (210) cardiac patients
conveniently selected and divided equally to three groups had newly inserted urethral catheter. Group (A) used
chlorhexidine 5%, Group (B) used soap and water and Group (C) used 10 % povidone Iodine solution in the
perineal and urethral meatus care before insertion. Results: the majority of the studied sample were male aged
(38.77+£9.95,36.69 = 11.1 and 36.77 + 11.4) years. Majority of three groups had no fever at 1% observation. Group
C had dysuria from the 1* till the 3" time of observation (53, 77 & 81.4 %). High percentage of group C had
positive urine culture at the three observations (51.4, 71.4, & 78.5 %). High correlation between used soap and
water (group B) and body temperature, dysuria, and low correlation between purulent drainage with chlorhexidine
group (A). Conclusion: using chlorhexidine gluconate and soap and water were the best methods that can be used
in perineal care before catheter insertion and maintenance care than povidone iodine solution.
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Introduction

Hospital acquired infection (HAI) affect approximately 30% of intensive care unit (ICU) patients. The World
Health Organization (WHO) estimates that each year, hundreds millions patients around the world affected by
HAL Patients in ICU have a high risk for urinary tract infections (UTIs) which considered the most common type
of HAIs. 93,300 UTIs occurred in acute care settings as ICUs. Virtually all healthcare-associated UTIs are caused
by instrumentation of the urinary tract. Approximately 12%-16% of adult hospital inpatients will have an
indwelling urinary catheter (IUC) at some time during their hospitalization. [ !l Catheter associated urinary tract
infection (CAUTI) defined as patients who had a current urinary catheter (UC) in place or had previously inserted
a catheter up to 48 h before the onset of the UTI and who met the clinical, laboratory, and microbiological
criteria.l?l B Risk factor of CAUTI are advanced age, urinary function abnormalities, presence of chronic diseases,
immune dysfunction, female sex, obesity, duration of catheter use, prolonged immobility, surgical trauma,
prolonged use of antibiotics, moreover, urinary catheterization is often performed without a specific medical
indication, increased length of stay at ICU or ward. [4!

Prevention of CAUTI can be applied through following guidelines of the center of disease control and
prevention (CDC). ¥ This guidekines can be applicable in every ICU and include: catheter avoidance strategies,
hand hygiene, perineal care, using sterile technique and equipment, meatal cleansing with disinfectant solutions
(chlorhexidine, povidone iodine or soap and water) according to the hospital policy, use of one catheter per
catheterization attempt, adequate balloon inflation, maintain collection bag lower than bladder level, not touch the
ground, and daily necessity review to limit catheter days 5. Many ICU implement the CDC guidelines for catheter
insertion in order to improve patient outcomes. The CDC guidelines support that using disinfectant solution prior
catheter insertion and in the prineal care an important item in preventing CAUTI rates. Literature tried to use
povidone iodine solution to reduce the occurrence of CAUTI 6. Although a previous study tried to assess the
efficacy of per urethral cleaning with, chlorhexidine gluconate solution, and sterile water for the prevention of
CAUTI!, So that further investigation is needed to examine the efficacy of which one of the used solution on the
prevention of CAUTL.
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Significance

Urinary tract infections (UTIs) are the fifth HAI among critically patients with an estimated 62,700 UTIs in ICUs.
UTTIs account for more than 9.5% of infections reported by acute care setting. Approximately 12%-16% of critical
patients will have an indwelling urinary catheter at some time during stay in ICU, and each day the indwelling
urinary catheter remains, a patient has a 3%-7% increased risk of acquiring CAUTI. These Complications
associated with discomfort to the patient, increase hospital stay and increased cost and mortality rate. It has been
estimated that each year, more than 13,000 deaths are associated with UTIs. !

Many hospitals and ICUs lack of standardized protocols about effective care to reduce CAUTI among their
patients. On the other hand, CDC found that implementation of CAUTI guidelines was associated with a 12%
decrease in the CAUTI rate and 20% reduction in catheter insertion rates. '’ From the researcher’s observations,
it was found that ICU nurses did not apply standard methods during urinary catheter insertion. Many ICUs and
nurses uses povidone iodine solution during perineal and urethral care before catheter insertion and the other use
soap and water before insertion and care. So the following study will be applied to evaluate which solution will
reduce CAUTI manifestation among critical patients.

Aim of the study
To compare the effect of different disinfectant solutions on reducing catheter associated urinary tract infection
among critical patients.

Research hypotheses:

To fulfill the aim of the study the following research hypothesis were formulated:
- Chlorhexidine solution will be the first in reducing CAUTI rates than other two solutions
- Using soap and water will reduce CAUTI rates, after Chlorhexidine solutions.
- Using Povidone iodine will have a higher incidence of CAUTI than other two solutions.

Patient and Methods

Quasi experimental study was carried out at the cardiology Care Unit (CCU), and medicine in patient ward, of
Sohage University Hospital of Egypt at the period from January 2019 to August 2019. A purposive sample
included 210 cardiac patients. The sample size was selected by taking 30 % from the total number of admitted
cases in the last year from 1% of January 2018 to the last of December 2018. The sample were selected conveniently
and divided equally into three groups (Group A) used chlorhexidine 5% solution, (Group B) used soap and water
and (Group C) used 10 % povidone iodine solution in the perineal and urethral meatus care before insertion. The
inclusion criteria included all newly admitted cardiac patients, conscious adult, age between (18 — 60 years), hade
newly inserted urethral catheter for more than 48 hours. Patients from both sex (male and female), able to
communicate. The exclusion criteria: patient's with UTI or any other systemic infection, comatose intubated
patients and Immune compromised patients.

Tools of the study: two tools were formulated by the researchers after extensive literature review. Tool one Patient
general assessment questionnaire included two parts. 1% part: Patient's socio-demographic data as, patient’s age,
sex, level of education. 2" part included medical diagnosis, risk factors and size of urinary catheter.

Tool two: CAUTI assessment questionnaire: used to assess CAUTI clinical and laboratory manifestations it
includes two parts 1% part: the clinical manifestations as fever (equals or more than 38 ° ©, suprapubic pain,
dysuria, Urethral erythema, purulent drainage around the catheter exit, etc. 2" part: the laboratory test as urine
analysis to detect presence of bacteria, pyuria (pus cells> 3/ml in unspun urine), urine culture to stand on the
presence of urinary tract infection, and white blood cells count (WBC) to prove presence of infection.

Ethical consideration: An official permission was granted from the director of Sohage University Hospital of
Egypt, head of the cardiology unit, medical ward department and the unit head nurse to conduct the study. Written
informed consent was obtained by researcher from patients after explanation of the aim of the study. confidentiality
of data, privacy, voluntary participation and right to refuse to participate in the study was informed to them by the
researcher through personal communication.

Validity and Reliability

Study tools were tested for content validity by a jury panel of five experts in the field of the study and the necessary
modifications were done. The reliability test was estimated using Cronbach’s Alpha Coefficient test for the two
tools which indicated that the questionnaires were highly reliable (0.735 and 0.750) respectively. Pilot study was
done on 10 % (21) of patients to test the feasibility of the study and applicability of the tool and there is no
modifications done.

Research Procedure
The researcher assessed all patients from the three groups whom having the inclusion criteria immediately after
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the 1 day of admission and after they become clinically stable using tool one (1% and 2™ part). After obtaining
the informed consent, patients were consecutively randomized to three groups (Group A) whom received perineal
and urethral meatus care using chlorhexidine disinfectant solution (5%). (Group B) received perineal and urethral
meatus care using soap and water. (Group C) received perineal and urethral meatus care using 10 % povidone
iodine disinfectant solution. Urinary catheter insertion and maintenance care were applied to all groups according
to the Centers for Disease Control and Prevention, 2015 (CDC) Y nursing guidelines and recommendations of
care. The insertion and maintenance care steps were done at the morning shift daily for all patients of the three
groups by the researchers.

Researcher ensured and applied all the following steps of the CDC guide lines before catheter insertion for
the three groups: (Confirm doctor order, use the smallest effective catheter size. Explain the procedure, and its
potential complications to the patient and/or family. Ensure privacy and good lighting. Perform hand hygiene. The
pre-urethral cleansing was done for each group using one solution from the above listed. Opening sterile
catheterization kit on a clean bedside table, using sterile technique. Ensure all supplies are conveniently positioned.
Put on sterile gloves and all patients were draped.

The solution was prepared for each group {Group A, chlorhexidine, group B soap and water and povidone
iodine for group C} and perineal care was done, cleansing the perineal area, moving from front to back in the
female and in circular motion from the top to down in male patients). With dominant (sterile) hand, cleaned the
meatus opening with the same antiseptic solution for each group. A new cotton ball used each time. The
disinfectant solution was left to dry. After that (gloves was removed and hand hygiene was performed. Another
sterile gloves were done; sterile lubricant was applied to the catheter tip. The catheter was attached to drainage
system, and the drainage bag emptying port was clamped. With the non-dominant hand, urethral meatus was
identified. With the dominant (sterile) hand, the catheter inserted slowly into the urethra until there return of urine.
Then it was advanced 2-3 inches more again. The catheter left in bladder, the catheter balloon was fully inflated
with entire volume of supplied sterile water or normal saline in a prefilled syringe. The catheter was secured to
patient’s inner thigh with adhesive tape for female and at the lower abdomen in male. Gloves was removed and
hand hygiene performed. The drainage bag was kept below the level of the bladder. Patients were covered
immediately after finishing the procedure for privacy.

All groups were received daily disinfection and maintenance care of the urethral meatus, catheter tube with
its irrigation and urine port using the same disinfectant solution for each one. The urine collection bag was changed
daily. The urine evacuation port was disinfected with the same solution for each group also. Finally the three
groups were evaluated using tool two (1* part and 2" part) three times, first and second at the 3™, 6" day at the
CCU but the third time was done at the 9" day after transferring patients to the medical ward when they became
clinically stable (after spending 7 days in the CCU). All patients continued their medical and nursing care and the
follow up evaluation at the medical in patient department. Patient were assessed to evaluate the efficacy of the
three used solutions before, during and after catheter insertion on reducing CAUTI.

Data Analysis

Data was tabulated, coded, entered and analyzed using the Statistical Package for Social Science (SPSS) software
version 25. Frequency and percentage distribution were used to present quantitative data as mean and standard
deviation.
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Results

Table (1) Frequency distribution of sociodemographic and medical characteristics of the patient’s groups.
Total number (210) each group (70).

Chlorhexidine Soap and water Povidone Iodine

Variables A B C
Age
Mean + SD 38.77£9.95 36.69 £ 11.1 36.77+11.4
Sex No (%) No (%) No (%)
Male 40 (57.1) 44 (63) 40 (57)
Female 30 (43) 26 (37) 30 (42.5)
Risk factors
Previous hospital admission. 14 (20) 17 (24) 20 (28.5)
Previous systemic infection. 27 (38.5) 28 (40) 29 (41)
Previous antibiotic therapy. 29 (41) 25 (36) 21 (30)
Obesity . 28 (40) 29 (41) 30 (43.5)
Medical diagnosis
Angina 25 (36) 14 (20) 18 (26)
Myocardial infarction 13 (18.5) 16 (23) 16 (23)
Heart failure 15(21.4) 18 (26) 14 (20)
Heart block 17 (24.2) 22 (31.4) 12 (17.1)

Table (1): shows that; most of the studied sample were male their mean age and standard deviation was (38.77 +
9.95,36.69 £ 11.1 and 36.77 £ 11.4) years. In relation to the risk factors this table shows, about half of the studied
groups had previous history of systemic infection other than the urinary tract infection. Also about half of the
studied groups had a previous history of antibiotic therapy.

Table (2): Percentage distribution of clinical manifestations of UTI between the three groups (70 each

roup).
Variables X test P value
Groups A Groups B Groups C
Chlorhexidine Soap and water Povidone iodine
No (%) No (%) No (%)
Yes No Yes No Yes No
- Fever > 38 °C
1 time at 3% day 24 (34.3) | 46 (66) 18(28.6) | 52(71.4) | 14(24.3) | 56(76) 3.70 0.15
2" time at 6 day 31(44.2) | 39(56.2) | 27(38.5) | 43(61.4) | 42(60) 28 (40) 6.91 0.32
3" time at 9" day 38(54.2) | 32(46.1) | 27(38.5) | 43(61.4) | 58(83.4) | 12(17.2) | 29.1 0.001**
iltlprapubic pain 6(8.5) 64(91.4) | 16(233) | 54(77) 7(10) 63 (90) 7.28 0.026*
' time
2" time 35 (50) 35(50) | 23(33.3) | 47(67.1) | 46 (66.1) | 24(34.2) | 15.1 0.001*
37 time 42 (60) 28 (40) 45(64.2) | 25(36.1) | 59(84.2) | 11(16.1) | 11.1 0.004*
Dysuria 12 (17.1) | 58(83.5) | 10(14.2) | 60 (86) 37(53) 33 (47) 32.0 0.003*
1% time
2" time 11(15.7) | 59(84.2) | 16(23.3) | 54(77) 51(73) | 19(27.1) 58 0.001**
3 time 32 (46) 38 (54) 8(11.4) | 62(88.5) | 57(81.4) | 13(18.6) | 69.0 0.002**
Urethral erythema 32.8
1% time 15(21.4) | 55(78.5) | 23(33.3) | 47(67) | 47(67.1) | 23(333) 0.003**
2" time 24 (34.2) | 46(66.2) | 31(44.2) | 39(56.1) | 42(60) 28 (40) 9.46 0.009*
37 time 28 (40) 42(60) | 31(44.2) | 39(56.1) | 42(60) 28 (40) 6.21 0.045*
Purulent drainage 8.03
1% time 15(214) | 55(78.5) | 10(14.2) | 60(86) | 24(34.3) | 46 (66) 0.018*
2" time 31(442) | 39(56) 18(26) | 52(74.2) | 51(73.5) | 19(27.1) 31.6 0.001**
3 time 37(53) 33 (47 23 (33) 47(67) | 51(73.5) | 1927.1) | 224 0.002**

x? = Chi-square test - Independent samples. Statistical significant difference * (P< 0.005)

Table 2: Majority of the three groups had no fever after the 1 three days of using disinfectant solutions. But
at the 9% day only group be more than half of them had no fever. Regarding dysuria, group B had the lowest
percentage of dysuria at the 1% and 3™ time of the study (14 and 11%) respectively. In relation to purulent drainage
at the 1% and 2™ time a high percentage of both groups (A and B) had no presence of it (78.5, 86 %) respectively
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and (56, 74.2 %) respectively. There was statistical significant difference between them presented by P value
(0.001, 0.002) respectively at the 2" and 3 time.

Vol.73, 2020
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Figure (1): Comparison between three groups regarding laboratory studies.

Figure 1: shows bacterial growth was present in a very low percentage in the urine test of group B at the 1%
and 3™ time of observation (33 & 46 %). A high percentage of group C had positive urine culture at the 1% and 3™
observations (51 & 78.5 %). There was statistical significance difference between the three groups of observation
presented by P value less than (0.05) in the previously listed variables.

Table 3: Correlation between age and sex among three groups of the study and clinical manifestations

Variable Age Sex
Chlorhexidine | Soap Povidone | Chlorhexidine | Soap Povidone
and iodine and iodine
water water
Fever morethan381st | R .035 .129- .260* .017- .062- 177
day P 773 288 .030 .891 .607 143
Leuchocytosis 2" day | R 172- 336-%* .147- 443 %% .036 .287-*
P 154 .004 226 .000 766 .016
Supapubic2nd R .029 .091 .007- .058- .349-%* .043-
P 812 451 957 .635 .003 721
Frequancy2nd R 124 219 .142- .041 .096- A452%%
P .308 .068 242 738 428 .000
Dysuria2 R .236-* 351-%* .142- .136- .004 .009
P .049 .003 241 262 974 .939
Urethralerythemg2nd | R .041- 318-** .035 104 .328-%** 177-
P 735 .007 775 .390 .006 143
Purulent drainage2nd | R .052- 345%* .101 274% .046- 121-
P .668 .003 408 .022 .703 .320
Bacterial growth2nd | R .017 244 .075- 125 262% A462-%%*
P .888 .042 .539 .303 .028 .000
Pyuria pus2nd R .015- .190- 116- .367-%* .104 222-
P .901 115 338 .002 393 .065
Positive urine | R .031 .104 .210- .037- .022- .219-
culture2nd P .801 .393 .081 764 ,859 ..068

Table 3: shows

high correlation between soap and water (group B) and normal body temperature,

leukocytosis, dysuria, urethral erythema, and low in Purulent drainage with chlorhexidine (group A), pus and low
in Suprapubic pain, with povidone iodine (group C) and show statistical significant when used soap and water with
group B.

Discussion

Urinary tract infections (UTIs) is the most common HAI (60% to 80%) of UTI results from the presence of
indwelling urinary catheters. Previous study reported increase in UTI when using urethral catheter increases ¢
Finding the of the present study revealed most of the admitted cases to the CCU were male patients their mean age
(38.77£9.95-36.69 £ 11.1 and 36.77 + 11.4) this result because male had high incidence of cardiac diseases than
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women. This result is in line with Wilson "2l who reported that cardiac disease is the killer number one for men.
But Bonkat % reported that, majority of patients whom complained from UTI were female during hospital stay
because of their anatomical structure. Brett "4 indicated that, women have a lifetime risk of over (50%) of
developing UTI in ICU. In relation to risk factors the current study revealed that (100 %) of the patients were
cardiac and about half of the studied groups had previous history of systemic infection. Also about half of the
studied groups had a previous history of antibiotic therapy. The result of the present study agrees with Kriegel %!
and Duygu 'Y mentioned that presence of chronic disease as myocardial infarction and previous history of
antibiotic therapy increases the risk of CAUTI.

Finding of the current study revealed at the (2" and 3™ time) of evaluation, more than half of the soap and
water group (B) had normal temperature but at the same time the majority of povidone iodine group (C) had fever
from the 2™ till 3" time of the study. Tucson "7 reported that all patients with urinary catheters may only
experience fever as a symptom of infection. The present study also similar to Diizkaya 7! who found that both
groups whom received pre-urethral care with chlorhexidine and sterile water, a few number of them experienced
manifestations of CAUTI than the povidone iodine group. As regard to suprapubic pain, it was observed about
half of soap and water group and the chlorhexidine group had no pain at the suprapubic area. While at the 9% day
of the study the majority of the povidone iodine group had it. Dysuria was observed in low percentage within soap
and water group and chlorhexidine groups. But the povidone iodine group had dysuria at three times of observation.
This results because soap and water and chlorhexidine were more safe than the povidone iodine.

This result agrees with Clark "8 who documented that UTI can lead to such manifestations as dysuria,
cystitis, gram-negative bacteremia, and cause discomfort to the patients, prolonged hospital stay, and increased
cost and mortality. Urethral erythema was observed in low percentage within chlorhexidine group than the
povidone iodine group. As regard to purulent drainage it was observed in soap and water group but chlorhexidine
group had no presence of it unlike the povidone iodine group. This results agree with Brett "4l who reported that
common symptoms of CAUTI include a strong, frequent urge to urinate, a painful, urethral erythema and dysuria.
UTI is usually diagnosed based on symptoms and testing of a urine sample. UTIs can be cured within 2 to 3 days
of treatment.

Gould " documented that using chlorhexidine solution versus iodine solution before urinary catheter
insertion in 19 patients with spinal cord injury. They found the amount of bacteriuria was reduced in 14 patients.
This result also in line with Yulong ¥ who reported that Thirty-three studies (6490 patients) with three different
methods of urethral cleaning versus disinfection were eligible for inclusion showed that chlorhexidine ranked first
then sterile water and the last one is povidone iodine. Finding of current study revealed bacterial growth was
present in a very low percentage in the urine test of soap and water group at the three times of observation then
the chlorhexidine group less than half of them had bacterial growth at the 1% and 2" time only but at the 3™ time
about half of them had bacterial growth in their urine analysis. In relation to presence of pus cells in the urine it
was observed that most of the povidone iodine group had presence of it in their urine analysis at the three times of
observation. A high percentage of the povidone iodine group had positive urine culture at the three observations.

Also in agreement with Yulong ® Elham **! and Hua ! whom reported that using chlorhexidine for cleaning
prior catheter insertion decreased the incidence of UTI and has the potential to improve patient safety than
povidone iodine. Furthermore, the intervention is likely to be cost-effective. Finding of the present study
demonstrate that povidone-iodine group had presence of leukocytosis) at the three observation of the study. This
results agree with Duygu 9 who reported that UTI occurred in patients whom use the povidone-iodine group than
other disinfectant types. Finding of the present study tried to prove that using povidone iodine in urethral cleansing
is lower in its efficiency than using soap and water or chlorhexidine. At the 3™ time of evaluation it was observed
that soap and water and the chlorhexidine groups had lower manifestations of CAUTI than the povidone iodine
group. Also the present study did not prove that chlorhexidine is the best or soap and water is the more cost
effective because of the lower sample size. But the current study tried to document that using either soap and water
or chlorhexidine will decrease CAUTI among critical or in ward patients than povidone iodine. The present study
results were in line with Thomas 22 who documented that periurethral cleaning with sterile water versus 0.1%
chlorhexidine gluconate in adult women has low percent of bacterial presence in urine. This results disagreement
with Kara 123l who found that no statistically significant differences in UTI occurrences comparing sterile water,
a povidone-iodine solution, and a chlorhexidine gluconate solution for periurethral cleansing prior to indwelling
catheterization.

The present study agreed with Madeleine >* who reported that the majority of patients reduced their bacterial
counts in group who use bladder irrigation with chlorhexidine. However, Richard ®® documented that urethral
irrigation with chlorhexidine solution lead to reduction of symptomatic UTI in patients and significantly reduces
urine bacterial count in some patients. Another study of Fasugba 126/ who agree with our studies reported that
reduction in the incidence of CAUTI might tempt critical care nurse to use a 0-1% chlorhexidine solution for
urethral cleaning instead of care using saline solution before urinary catheterization. Also agree with the present
study in relation to finding no significant difference of using chlorhexidine in meatal cleaning before urinary
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catheter insertion and a non-antiseptic agent as (tap water and soup) in reducing CAUTI. The pooled result did not
show a significantly different incidence of CAUTI between the two groups which is in line with the present study.

Conclusion

The present study concluded that chlorhexidine and soap and water was the best methods that can be used in
perineal and urethral care before urinary catheter insertion and the maintenance of it after its insertion than
povidone iodine solution. The present study concluded also that following CAUTI bundle of prevention will reduce
the incidence of UTI among critical patients.

Recommendations

For patients

1- Using soap and water or chlorhexidine for perineal care before urinary catheter insertion will reduce CAUTL
2- Every patient should be assessed for the presence of HAI at regular intervals

For nurses

1- Designing and implementing an educational training program for nurses to improve their quality of care.
2- Nurses should be evaluated for applying of standard of infection prevention and control precautions daily.
3- Every hospital should have standardized guide lines to prevent HAI according to their finance.

4- Every ICU should prepare posters about CDC guidelines for all patients undergoing invasive procedures.
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